Apolipoprotein M--a novel player in high-density lipoprotein metabolism and atherosclerosis.
Apolipoprotein M is a recently described apolipoprotein predominantly associated with high-density lipoprotein, but also found in chylomicrons, very low-density lipoproteins, and low-density lipoprotein. The purpose is to review recent information on the unusual structural properties of apolipoprotein M and its possible role in formation of pre-beta high-density lipoprotein and reverse cholesterol metabolism. Apolipoprotein M is a lipocalin having a coffee filter-like structure with a hydrophobic ligand-binding pocket. Mature apolipoprotein M retains its signal peptide, which serves as a hydrophobic anchor. In mice, silencing of expression in the liver with siRNA led to disappearance of pre-beta high-density lipoprotein and appearance of unusually large high-density lipoproteins. This suggests that apolipoprotein M is important for the formation of pre-beta high-density lipoprotein and reverse cholesterol transport. In accordance with this idea, hepatic overexpression of apolipoprotein M with an adenovirus in low-density lipoprotein-receptor deficient mice led to an approximately 70% reduction of atherosclerosis. In addition to the liver, apolipoprotein M is also expressed in the kidney. Kidney-derived apolipoprotein M binds to megalin, a member of the low-density lipoprotein-receptor family, which interacts with many lipocalins in renal tubuli. Apolipoprotein M is excreted in the urine of mice with a kidney-specific megalin deficiency but not in the urine of normal mice, suggesting megalin-mediated uptake of apolipoprotein M in the tubular epithelium of normal mice. Apolipoprotein M is a novel apolipoprotein with unusual structural features that appears to play important roles in high-density lipoprotein metabolism and prevention of atherosclerosis.